Phase transitions in finite-thickness nematogenic materials bounded by two planar surfaces and characterized by identical surface interactions linearly proportional to the order parameter have been studied theoretically by solving the coupled nonlinear Euler-Lagrange equations. The surface interaction was assumed to favor molecular orientation in the surface plane with no rubbed or preferred direction. The related problem of a semi-infinite film having a single surface has been studied previously at temperatures above the bulk nematic-isotropic phase transition point 7~1.
For that geometry and physically relevant elastic constants, it was shown that, in addition to the bulk transition, there is a second transition at higher temperatures between biaxial and uniaxial ordering of the surface layer when the strength of the surface coupling is not too weak [1] in addition to their role as model systems for the study of phase transitions and critical phenomena [2 -9] . A surface may strongly affect the degree and direction of nematic order of the region it bounds, resulting in deviations &om the equilibrium order of an unbounded (infinite) sample domain. For example, at temperatures above the bulk nematic-isotropic transition (Tel), there is local ordering of the liquid-crystal molecules in the vicinity of an interface due to interaction potentials which transmit the aligning action of the substrate into the bulk. The orientational ordering near such an interface is restricted to a boundary layer as the magnitude of the order decays with distance &om the surface.
Several authors have investigated the e8'ects of confinement of nematic liquid crystals (NLC's) for difFerent cell geometries and surface potentials [4, 10 -13] . In particular, it was shown by Sheng [4] , who used the Landau -de Gennes theory to treat the case of a con6ned liquid-crystal sample between two parallel plates with homeotropic boundary conditions and a surface interaction potential linear in the order parameter, that the bulk-transition temperature shifts upward as the film thickness is reduced. Also, if the liquid-crystal cell thickness is coxnparable with or thinner than the boundary layer thickness, the bulk transition between the isotropic and nematic phases disappears. Similar modifications of the phase diagram are expected to occur when the surface aligning mechanism is other than homeotropic.
The purpose of this work is to study, above T~l, the efFect of 6nite thickness on the phase diagram of NLC's when the surface interaction favors planar anchoring, i.e. , molecular orientation parallel to the surface but without any preferred direction in this plane. A surface of this type may be modeled by a surface potential that is linear or quadratic in the nematic order parameter by appropriately choosing the parameters appearing in the potential. In earlier work, phase transitions in semi-in6nite nematogenic materials bounded by a single flat surface and characterized by a preferential planar surface interaction linear [14] and/or quadratic [15, 16] in the order parameter were studied theoretically at temperatures above T~y. It was found, for physically relevant elastic constants, that there is at most one additional phase transition above and distinct &om the bulk phase transition, depending upon the strength of the surface coupling (see Fig. 1 In contrast to the bulk transition, the surface layer transition Rom the biaxial surface state to the uniaxial surface state has a smaller shift to only slightly higher temperatures since the surface behavior of the con6ned NLC depends only very weakly on the 61m thickness.
Consequently, the point of intersection of the prewetting transition line and the bulk NI transition line shifts to higher surface couplings as well as to higher temperatures.
On further reducing the film thickness it is found that, at L = 4.85, the bulk transition is significantly modified.
At this critical 61m thickness, the bulk transition disappears at v = 15.3. Below L = 4.85 (see Fig. 2 Inset shows an enlargement of the lower interaction strength region of the graph. The transition from the uniaxial surface region to the bulk changes from second order to first order via a tricritical point with decreasing surface coupling.
fluctuations. The order in the surface biaxial layer has the same symmetry as the two-dimensional XY model. The continuous phase transition, which describes symmetry breaking within the bounding plane, is therefore in principle described by the Berezinskii-KosterlitzThouless, (BKT) mechanism [20, 21] . The BKT Huctuations lead to a suppression of the mean-field solution and result in a shift of the continuous transition boundary to lower temperatures [14] . It is found that a greater suppression of the mean-field boundary occurs for very thin films. The dashed lines in the phase diagrams (1)-(3) represent the BKT boundaries.
The BKT phase boundary can possibly be detected experimentally by evanescent-wave ellipsometry [22] or by inelastic light scattering [15] . 
